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white oak occurred in all stands sampled. Ulmus rubra and Betula nigra

were both present in all stands and ranked third and fourth with average
IV's of 36.1 and 35.7, respectively. Red elm ranked second in Stand 1,

whereas river birch ranked second in Stand 6. Fraxinus pennsylvanica

was fifth in average IV with 28.8 (range 2.1-54.5), but it was the
secondary dominant in Stand 4. Green ash was also present in all
six stands (Table 3).

Secondary dominants consistently had the second highest IV's and

were ubiquitous in the bottomland forest. Populus deltoides was the

only other species that assumed the rank of a secondary dominant, this
was in Stand 2. It was present in only two stands.
It should be noted that the difference of 81.0 in average IV's

between the dominant Acer saccharinum and Quercus bicolor, the closest

secondary dominant, is misleading. The average IV's were 119.4 for the
dominant tree species and 62.1 for the secondary dominants. Therefore,
second dominant tree species had an important role in stand composition.

The remaining species found in the bottomland sites ranged in
average IV's from 1.0 to 11.0. These species were inconsistently
distributed among stands and were often absent (Table 3).

Acer saccharinum attained greatest average values for relative

frequency, relative density and relative dominance. Relative dominance
i ] and relative density contributed more to the IV of silver maple than

the relative frequency. In contrast, IV's of Ulmus rubra, Betula nigra

and Fraxinus pennsvlvanica were influenced more by relative frequency

and relative density than relative dominance. Importance values of

Quercus bicolor were equally influenced by relative frequency, relative

density and relative dominance (Table 4).




Table 4. Average relative frequency (%), relative density (%) and relative
dominance (%) values in the floodplain forest of the Van Loon
Wildlife Area.

Relative Relative Relative
Species Frequency Density Dominance
Acer saccharinum 20.4 40.4 49.3
Quercus bicolor 12.9 13.1 12.0
Ulmus rubra , 15.0 12.5 8.6
Betula nigr 13.9 12.3 9.5
Fraxinus pennsylvanica 11.8 10.2 6.8
Populus deltoides | 3.1 2.0 5.9
Carya cordiformis 4.8 3.5 1.0
Ulmus amcricana 2.4 1.5 4.2
Tilia amecricana 3.6 2.8 .9
Acer negundo . 1.6 .8 .4
Salix nigra .9 .5 .9
Quercus borealis .3 .2 4
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Field measurements of all species present in all stands were used
to calculate a compositional index number., The compositional index,

which is calculated through the use of IV's and an assigned adaptation

number to each species, reflects the ecological behavior of each stand
- (Ware 1955, Curtis 1959). The response of species composition from

b ' wet forests (compositional index numbers below 1300) to wet-mesic
forests (compositional index numbers above 1300) (Curtis 1959) are
presented in Figs. 2, 3, 4 and 5.

The increase of IV's of Acer saccharinum from wet-mesic to wet

stands, and the increase in IV's of Ulmus rubra and Fraxinus

pennsylvanica from wet to wet-mesic stands are depicted in Fig. 2.

g i Populus deltoides, Betula nigra, Salix nigra and Acer negundo were

o - primarily found in the wet and wet-mesic stands with low compositional

index values (Fig. 3). Conversely, Ulmus americana, Tilia americana,

Carya cordiformis and Quercus borealis were present in wet-mesic stands

with high compositional index values (Fig. 4). Quercus bicolor appeared

to have reached its greatest importance in the 1300-1500 range which is

in the transition area between wet and wet-mesic stands. Contrarily,

swamp white oak exhibited a loss of importance in wet stands and wet-

mesic stands with the greatest compositional index values (Fig. 5).
Tree species were separated into six size classes according to

basal area. Size class I (.008-.064 mz) included 37% of all trees,

I1 (.032-.064 mz) included 24.7%, III (.064-.129 m2) included 20.7%,

IV (.129-.193 m%) included 9.0%, V (.193-.258 m%) included 4.4%, and

VI (greater than .258 mz) included 4.3%. Stable pcpulation structures

(stems/size class) were exhibited by Acer saccharinum, Betula nigra,

Quercus bicolor, Ulmus rubra and Fraxinus pennsylvanica. Carya




Fig. 2. Importance values of Acer saccharinum (e), Ulmus rubra (o)

and Fraxinus pennsylvanica (O) plotted against the compositional

gradient as occurred in the Van Loon Wildlife Area. Trend lines

depict the behavior of species in relation to the gradient.
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Fig. 3. Importance values of Betula nigra (e), Populus deltoides, (O),

Acer negundo (w) and Salix nigra (o) plotted against the compositional

gradient as occurred in the Van Loon Wildlife Area. Trend lines depict

the behavior of species in relation to the gradient.
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Fig. 4. Importance values of Carya cordiformis (@}, Tilia americana (m),

Ulmus americana (o), and Quercus borealis (o) plotted against the

compositional gradient as occurred in the Van Loon Wildlife Area. Trend

lines depict the behavior of species in relation to the gradient.
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Fig. 5. Importance values of Quercus bicolor (®), plotted against

the compositional gradient as occurred in the Van Loon Wildlife Area.

Trend lines depict the behavior of species in relation to the

gradient.
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cordiformis and Tilia americana showed increasing populations with many

individuals in the smaller size classes but no representatives in the

larger size classes. Populus deltoides, Salix nigra and Ulmus americana

were found to have declining populations with the majority of
representatives in larger size classes. Stable, increasing and

declining populations were represented by Acer saccharinum, Carya

cordiformis and Populus deltoides, respectively (Fig. 6).

Acer saccharinum, Ulmus rubra, Fraxinus pennsylvanica, Quercus

bicolor, Carya cordiformis and Acer negundo were the sapling species

found in Van Loon. Highest average frequencies were observed for

Fraxinus pennsylvanica (24.4%), Ulmus rubra (19.5%) and Carya cordiformis

(11.1%) (Table 5). With regard to density, the sapling component of the

community was dominated by Fraxinus pennsylvanica and Ulmus rubra (Table

5). The average sapling density was 3,507 stems/ha with a range of 832.5

to 7,350 stems/ha (Table 5).

Shrubs

Ten shrub species were encountered in Van Loon. Sambucus canadensis

had the greatest average frequency with a value of 12.2%. It was

followed by Ilex verticillata (10.0%), Zanthoxylum americanum (7.2%),

Virburnum lentago (3.9%), Ribes sp. (2.2%) and Prunus sp. (2.2%). Other

specles were Cratageus sp., Amelanchier sp. and Cornus racemnsa (Table 6).

Average shrub cover per quadrat was 11.2%. Zanthoxylum americanum

had the highest average cover with 3.2%, whereas Ilex verticillata and

Sambucus canadensis had values of 3.0% and 2.6%, respectively (Table 7).

Average shrub density was 3,218 stems/ha with a range from 332 to

5,482 among stands. Sambucus canadensis had the highest average density




Fig. 6. Size class structure of Acer saccharinum, Carya cordiformis

and Populus deltoides in the Van Loon Wildlife Area.
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Table 5. Tree sapling density* (trees/ha) and frequency (%) per stand in the floodplain forest of the Van Loon

Wildlife Area.

Species 1 2 3 4 S5 6 Average
Fraxinus pennsylvanica 26.7 13.3 6.7 66.7 33.3 24.4
(667.5) (825) (332.5) (5675) (2000) (1583.3)
Ulmus rubra 6.7 6.7 40.0 6.7 20.0 36.7 19.5
(167.5) (167.5) (2825) (167.5) (675) (1500) (917.5)
Carya cordiformis 26.7 20.0 13.3 6.7 11.1
(1000) (825) (332.5) (150) (384.6)
Acer saccharinum 26.6 6.7 10.0 7.2
(1167.5) (325) (650) (357.3)
Quercus bicolor 6.7 20.0 10.0 6.1
(167.5) (675) (250) (182.5)
Acer negundo 6.7
(500) (82.5)
Total density 1835 1335 5142.5 832.5 7350 4550 3507.7

*listed in parenthesis




Table 6. Shrub frequency (%) and presence (%) in the floodplain forest of Van Loon Wildlife Area.

Average
Species 1 2 3 4 5 6 Frequency Presence )
Sambucus canadensis 6.7 *13.3 6.7 *26.7 *13.3 6.7 12.2 100
Ilex verticillata 6.7 6.7 13.3  *13.3 3.3 10.0 83
Zanthoxylum americanum *13.3 *20.0 6.7 *10.0 7.2 50
Virburnum lentago 6.7 6.7 3.3 3.9 67
Ribes sp. 6.7 6.7 2.2 33
Prunus sp. 13.3 2.2 17
Cornus racemosa 6.7 6.7 2.2 33
Amelanchier 6.7 1.1 17
Crataegus sp. 6.7 1.1 17




